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PRELIMINARY RESULTS FROM CYCLE V OF THE CATTLE
GERMPLASM EVALUATION PROGRAM
AT THE ROMAN L. HRUSKA U.S.MEAT ANIMAL RESEARCH CENTER1
L. V. Cundiff,K. E. Gregory,T. L. Wheeler,S.D.Shackelford,
M. Koohmaraie,H.C.Freetly,andD.D.Lunstra
AgriculturalResearchService
U.S. Departmentof Agriculture
ClayCenter,NE 68933
INTRODUCTION
Breed differences in perfonnance
characteristicsareanimportantgeneticresource
for improvingefficiencyof beefproduction.
Diversebreedsarerequiredtoexploitheterosisand
complementaritythroughcrossbreedingandnew
compositebreedstomatchgeneticpotentialwith
diversemarkets,feedresourcesandclimates.Beef
producersareunderincreasingpressuretoreduce
fatwhilemaintainingorimprovingtendernessand
palatabilityofproducts.Nosinglebreedexcelsin
all traitsof importanceto beef production.
PreviousresultshaveshownthatBosindicusX
Bostaurus(e.g.,Brahman,SahiwalandNellore
siredFl cowsoutofHerefordandAngusdams)
crosseswereexceptionallyproductiveandefficient
cows,c!speciallyinasubtropicalenvironment(e.g.,
Florida versusNebraska). However,as the
proportionBosindicusincreased,theadvantages
ofBosindicuscrossesweretemperedbyolderage
at pubertyandreducedmeattenderness.This
leportpresentspreliminaryesultsfromCycleV of
GennplasmEvaluationProgramattheRomanL.
HruskaU.S. Meat Animal.ResearchCenter
(MARC)focusingprimarilyoncharacterizationof
someheavymuscledcontinentalEuropeanbreeds
andsometropicallyadaptedbreedscomparedto
Hereford and Angus sired crosses for
characteristicsof importanceinbeefproduction.
PROCEDURES
TheGennplasmEvaluation(GPE)Program
hasbeenconductedinfivecycles.Table1shows
thematingplanforeachcycle.InCycleV, asin
previouscyclesof theprogram,thebasecows
includedAngus(about500)andHereford(about
350)cowscalvingat4yearsofageorolder.In
addition,about550compositeMARC ill (1/4
Angus,1/4Hereford,1/4Pinzgauerand1/4Red
Poll)cowscalvingat4yearsofageorolderwere
includedin CycleV. Thecowswerematedto
producetopcrossesbythefollowingsirebreeds.
HerefordandAngus.Semenfrom20polled
and11homedHerefordbullsandfrom43Angus
bullswasusedto produceFl crossprogeny.
Hereford-Angusreciprocalcrosseshavebeenused
asa referencethroughouttheGPE Programto
facilitatepooling of dataandcomparisonof
breedsindifferentcycles.TwentyoftheHereford
bulls(bornfrom1982-1984)wereusedin Cycle
IV andtheremaining11bulls(bornsince1988)
wereusedforthefirsttimeinCycleV. Twenty
1Appreciationis expressedto GordonHays,WadeSmith,DavePowell,PatriciaBeska,Dave
Kohmetscher,KayTheer,KathyMilun.Jeff Waechter;PatTammen,'andAI Krugerforoperationssupport
providedtotheproject;toDarrellLight fordataanalysis;andtoDeborahBrownfor secretarialsupport.
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sevenoftheAngusbulls(born1982-1984)were
usedinCycleIV andtheremaining16bulls(born
since1988)wereusedforthefirsttimeinCycleV.
Tull. TheTuli,aSangatypeof cattle(non-
humped),wasdevelopedrelativelyrecentlyin a
researchprograminitiatedin the 1940'susing
foundationcattleconsideredto be the most
productivetypeselectedfromindigenousTswana
cattlein Zimbabwe. Australianscientistsat
CSIRO,TropicalAgriculturalResearchStation,
Rockhampton,Queensland,anda consortiumof
privatebreedersinAustraliaimportedfrozenTuli
embryosfromZimbabweintoAustraliain 1990.
SemenfromnineTuli bullswasimportedfrom
Australiaforuseintheexperiment.
Boran. BoransareapureZebubreed(Bos
indicus,humped)thatevolvedinsouthe'rnEthiopia
andarebelievedtohavebeendevelopedformilk
and meatproductionunderstressfultropical
conditions.TheywereimportedintoAustralia
fromEastAfrica(Zambia).Semenfromeight
BoranbullswasimportedfromAustraliaforusein
theexperiment.
Brahman. Semenfroma currentbroad
sampleof21Brahman(GreyandRed)bulls(born
from1984-1989,meanbirthyear1987)wasused
toproduceF1progeny.Semenwasusedfrom26
bulls(bornfrom1964to 1975,meanbirthyear
1969)sampledearlierin theprogramtofacilitate
poolingof dataovercyclesandestimategenetic
trends.
BelgianBlue. Musclehyperplasia(double
muscling)hasbeenfavoredforatleast40yearsby
BelgianBluebreedersinBelgium.Semen~om25
bullswasusedintheexperiment.
Piedmontese.Piedmonteseoriginatein the
Piedmontregionof northernItaly. Muscle
hyperplasiah salsobeenemphasizedasacriterian
ofselectioni thisbreed.SeventeenPiedmontese
siresincludedin CycleIV of theprogramwere
repeatedtoproduceonecalfcrop(1992)inCycle
V.
Management.Calveswereproducedinmid-
Marchthroughmid-Mayof 1992-1994.Eachyear
asampleofabout80malecalveswereleftintactto
evaluategrowthandpubertaldevelopmentofbulls.
Theremainingmalecalveswerecastratedwithin
24hoursof birth. Calveswerecreepfedwhole
-- - -- - -
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oatsfrommid-JulyuntilweaninginearlyOctober.
Followingapostweaningadjustmentperiodof
about30days,steerswereassignedtoreplicated
penswithinsirebreed(HerefordandAngussired
steersweretreatedasasinglesirebreed)andfed
separatelybysirebreedforanaverageof 233days.
Thegrowingdietcontainedabout2.7MealMFlkg
dry matterand 12.9%crodeproteinand the
finishingdietfedfromabout700lb toslaughter
containedabout3.04McalME/kg drymatterand
10.9%crodeprotein.Representativesamplesof
steerswere slaughteredseriallyin 3 slaughter
groupsspaced28 daysapartin 1993,and 4
slaughtergroupsspacedabout21 daysapartin
1994and1995.Thesteerswereslaughteredin a
commercialfacilityandhotcarcassweightswere
obtainedandusedto estimatedressingpercent
(100X carcassweight/finalliveweight).Aftera
24-hourchill, USDA yieldgrade(fatthickness,
longissimusarea,estimated% kidneypelvicand
heart fat, carcassweight) and quality grade
(marbling,maturity)datawereobtained.Theright
sideof thecarcasswastransferredto themeat
laboratoryatMARC andprocessedintoclosely
trimmed(8mmfatthickness)andtotallytrimmed
(0 mmfatthickness)andboneless,retailproduct
(steaks,roastsandleantrimwith20%chemicalfat
contentin theleantrim),fattrimandbone. Retail
product,fattrim,andbonefromtherightsidewas
dou~ledtoestimateretailproductyieldfromthe
carcass.Warner-Bratzlershearforce(after7 and
14 dayspostmortemaging)andtrainedsensory
panelratingsof tenderness,juiciness,and beef
flavor intensity(after7 dayspostmortemaging)
weredeterminedoncookedrib steaks.
Afterweaninganda42dayadjustmentperiod,
heiferswereassignedto twopenspersirebreed
(HerefordandAngussiredfemalesweretreatedas
asinglesirebreed).In eachsirebreed,onepenof
about30heiferswasfeda"moderate"nergylevel
andthesecondpenof about30heifersreceived
80% (asfed)of thefeedgivento themoderate
group'.Theextraheifers(excessover60headper
sirebreed)weremixedtogetherin twopensand
fedthemoderatenergylevel.Heiferswerefeda
75% com silage,23% alfalfahaylage,and 2%
proteinmix (as fed)dietcontainingabout2.34
Mcal ME/kg drymatterand11.6%crodeprotein
-- - - - -
untilmid-Marchandthenwerefeda 59%com
silage,39%alfalfa-haylage,and2%proteinmix
(asfed)dietcontainingabout2.24McalMElkg
drymatterand12.3%crudeproteinuntiltheywere
movedto grassin earlyMay. Femaleswere
checkedvisuallytwicedailyforestrusbeginning
on February1. Surgicallyalteredteaserbulls,
rotatedweekly,wereusedto facilitate strus
observation.Weightsweretakenat 28 day
intervalsfromweaningto thebeginningof the
breedingperiod. Heifersweremovedto grass
pastureinearlyMay,atwhichtimeboth~ents
werecombinedandrun together.Heiferswere
exposedtoRedPollbulls,fora 63daybreeding
seasonbeginninginmid-May.Bodyweightswere
takenatthebeginningandendof thebreeding,
season.Heiferswereweighedandpregnancy
testedabout65daysafterbullswereremoved.
Bulls.Followingweaning,eachyearabout80
bullcalveswerepiacedintwopensinadrylot,and
fed a diet of com silage,rolledcom and
protein-mineraI-vitaminsupplement(2.69Mcal
MElkg drymatter,12.88%crudeprotein)for9
months.At 28dayintervals,bodyweight,hip
height,andscrotalcircumferencew remeasured.
Electroejaculatedsemencollectionswerebegun
whenbullsreachedascrotalcircumferenceof26
cmandcontinuedat28dayintervalsuntilbulls
reachedpuberty(first producedan ejaculate
containingatleast500x 106spermwith~50%
progressivemotility).
Data Analyses. Preweaningdatawere
analyzedby mixedmodelproceduresusipga
modelthatincludedfixedeffectsforsire'breed,
dambreed,ageofdam(4-5,6-7,8-iO,~11),year
of birth,andsexof calf; interactionsof sire
breed-dambreed,sirebreed-sex,andsirebreed-
birthyear;andrandomeffectsofsirewithinbreed
of sire.Postweaninggrowthandcarcassdataon
steerswereanalyzedbyleastsquaresprocedures
usingamodelthatincludedfixedeffectsforsire
breed,dambreed,ageof dam(4-5,6-7,8-10,
~11),yearofbirth,interactionsofsirebreed-dam
breed,sirebreed-yearofbirth,andrandomeffects
ofsirewithinbreedofsire,andcovariatesforage
at weaning(mean=184 d) and daysfed
postweaning(mean=263d).
Dataongro'vthandpubertytraitsof heifers
--- - - ---
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wereanalyzedbyleastsquaresproceduresusinga
modelthatincludedfixedeffectsfor sirebreed,
dambreed,feedinglevel,yearof birth,andtwo
factorinteractionsforsirebreed-feedinglevel,sire
breed-dambreed,sirebreed-yearof birthfeeding
level-dambreed,feedlevel-year,anddambreed-
year. The averageleastsignificantdifference
(LSD .05)amongsirebreedcontrastsi presented
for eachtrait.Differencesaslargeor largerthan
LSD .05areexpectedtoresultfromchanceonly5
timesout of 100 in experimentsof the sanie
magnitude.
PRELIMINARY RESULTS
Breed groupmeansaveragedover Angus,
Hereford,andMARC ill damsareshownin Table
2 for preweaningtraits. Breedgroupmeansfor
finalweightof steersandsomecarcassandmeal
characteristics,adjustedto 447daysof age,are
shownin Tables3,4,and5. Breedgroupmeans
forgrowthandpubertytraitsof heifersareshown
in Table6. . Breedgroupmeansfor puberal
developmenttraitsofFl maleSareshownin Table
7. Preliminarybreedgroupmeansforreproduction
andmaternaltraitsofFl femalesbornin 1992and
1993matedto producetheirfirstcalvesby Red
Poll siresin 1994and1995areshowninTable8.
Preliminarydataon reproductionand maternal
traitsof Fl femalesborn in 1992raisingtheir
secondcalvesasthreeyearoldsbyCharolaissires
areshowninTable9.
Preweaning Traits. Progenyof Boran,
Brahman,and Tuli sires had longergestation
lengththanthoseofHereford,Angus,andBelgian
Bluesires.Gestationlengthwasintermediatefor
progenyof Piedmontesesirescomparedto other
breeds.Birthweightsweresignificantlyheavier
for progenyof currentBrahmansires(meanbirth
year,19.87)thanfor progenyof Brahmansires
originallysampledandusedin Cycle ill of the
GPE Program(meanbirthyear,1969).Progenyof
Boran sireswere lighter in birth weightthan
progenyofBrahmansiresbutheavierthanprogeny
ofAngusandTuli sires.ProgenyofPiedmontese
and BelgianBlue sires were similar in birth
wcightPr~~ym~refurdsiresw~eheavi~at
birth thanprog~y of Angus sires,but neither
breeddifferedsignificantlyfrom progenyof
Piedmonteseor BelgianBluesires.Progenyof
Tulisireshadlighterbirthweighthanprogenyby
anyothersirebreed. In general,calvingease
(unassistedcalvings;%)\Vasassociatedwithbirth
weightof theprogeny,excepthatprogenyof
BelgianBlue sires>requiredrelativelymore
assistanceatcalvingthancalveswithcomparable
birthweightsby othersirebreeds.Progenyof
cUl:rentBrahmansiresrequiredsignificantlymore
assistanceat calvingthanthoseof original
Brahmansiresandprogenyof othersirebreeds.
Consideringtherelativelyheavybirthweightsof
theirprogeny,it is somewhatsurprisingthateven
highercalvingassistancerateswerenotrequired
forprogenyoforiginalandcurrentBrahmansires.
Perhapstheirshapeorconformationh~s tooffset
someof theeffectsof excessivebirthweight.
However,alldamswere~4-yr-old,thereforelittle
calvingassistanceisexpected.
Survivalofcalvesfrombirthtoweaning'was
significantlylowerin progenyof Brahmansires
thaninprogenyof anyothersirebreed.Mostof
themortalityin Brahmansiredcalvesoccurred
within72hrafterbirth.Survivalofcalvesdidnot
differsignificantlyamongtheothersirebreeds.
Sirebreedgroupsdifferedsignificantlyin200
dayweaningweight.Weaningweighttendedtobe
greaterinprogenyofcurrentBrahmansiresborn
from1984-1989thaninprogenyoforiginalsires
bornfrom1964-1975,butthedifferencewasnot
significant.ProgenyofbothBrahmansiregroups
rankedhigherin weaningweighthanothersire
breedsand.weresignificantlyheavierthanprogeny
byPiedmontese,Boran,andTuli sires.Belgian
Blue,Angus,andHerefordsiredprogenyhad
similarweaningweights,andwere'significantly
heavierthanPiedmontese,Boran,andTuli sired
progenyatweaning.
PostweaningGrowthandCarcassTraitsof
SteeJ;S.Steerprogenyof Hereford,Angus,and
BelgianBluesireswereheavieratslaughter(447
daysofage)thanthoseofBrahman,Piedmontese,
Boran,orTulisires(P<.05).Meanmarblingscore
was greaterin progenyof Angus,Tuli and
Herefordsiresthanin progenyof, Brahman,
Piedmontese,andBelgianBlue sires(P<.05).
Ma1blingscoreforBorancrosseswasintermediate
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tothatofBrahman(p<.05)andHereford.Progeny
of Angus,Tuli, andHerefordsiresgradedUSDA
Choice with a higherfrequencythanthoseof
Piedmontese,Brahmanor Belgian Blue sires
(p<.05).Shearforceandsensorypanelestimates
oftendernessof longissimus(ribeye)steakswere
significantlymore favorablefor' progenyof
BelgianBlue,Piedmontese,Angus,Hereford,and
Tuli siresthanfor progenyof BoranorBrahman
sires (Table 5). Sensorypanelestimatesfor
juicinesswerelowerforprogenyof Brahmansires
thanforprogenyofothersirebreeds.
Meanweightof retailproductwasgreaterfor
progenyof BelgianBlue siresthanPiedmontese
sires (p<.05)which was greaterthan that of
Herefordand Angus sires. Weigb1of retail
productwasgreaterforprogenyof Brahmansires,
than that of Tuli and Boran sires (p<.05).
Although live weights of Piedmontesewere
significantlylighter than those of Angus or
Herefordsires,weightofretailproductwasgreater
becauseof theirhigherdressing.percentageand
greaterpercentageof retail product. Mean
percentagefattrimwaslessinprogenyofBelgian
Blue andPiedmontesesiresthanin progenyof
Brahmansireswhichwaslessthanthatin progeny
of Angtis,Hereford,Boran,orTuli sires(p<.05).
Breedgroupmeansfor percentageretailproduct
wereinverselyrelatedto thosefor percentagefat
trim.PercentageboneforTuli andBoranprogeny
waslessthanthatAngus,Hereford,andBrahman
progeny,whichwasin turnsignificantlylessthan
thatinBelgiariBlueprogeny.
Heifers. Mean365dayweightsof heifers
wereheavierfor progenyof HerefordandAngus
siresthanprogenyofall othersirebreeds(p<.05).
At 365d, heiferprogenyof BelgianBlue and
Brahman sires were heavier than those of
PiedmontesesiresorprogenyofBrahman,Boran
or Tuli sires(P<.05). Weightandheightat 18
months,and pregnancyrate of heifers were
significantlygreaterin femalesbycurrentBrahman
sires'thanfemalesby originalBrahmansires.
ProgenyoforiginalandcurrentBrahmansiresdid
not differ significantlyin 365 day weight.
BrahmanFl crossesweresignificantlyheavierand
tallerthanBoranandTuli'Fl crosses.In all breed
groupsexceptBrahman,ahighpercentageof the
femal~sexpressedestrus,priortomid-Junewhen
estrusobservationswerediscontinued.Meanage
atpubertywasrelativelyoungforheiferprogeny
of Piedmontese,BelgianBlue, Angus, and
Herefordsires,rankingsweresignificantlyolder
forprogenyofBrahmansiresthananyotherbreed,
andintermediateforprogenyof BoranandTuli
sires.Breedgroupmeansforpregnancyrateof
heiferstendedtocorrespondtorankingsforageat
pubertyexceptforBOraIfcrosseswhichhadthe
highestpregnancyrateofallcrosses.
Bulls. Resultsforscrotalcircumferenceand
ageatpuberty(i.e.,agewhenbullsproduced500
millionspermperejaculatewith~50lrogressive
motility)aresummarizedin Table7. Scrotal
circumferenceat8monthsofagewassmallestin
Brahman and Boran and largest in
Hereford-Angus,Tuli, andBelgianBlue sired
crosses.Hereford-An~sandBelgianBluebulls
reachedpubertyearliest,Tuli tendedto be
intermediate,andBoranandBrahmansiredbulls
weretheoldestat puberty.All bullsreached
pubertyat30to32.5cmscrotalcircumference.
BrahmanandBoransiredbullswereheavierat
pubertythanBoran,Hereford-Angus,Tuli, or
BelgianBluesiredbulls.
Maternal Traits. Preliminarydataon
reproductionandmaternalperformanceof PI
.femalesareshownin Table8 fortwo-year-olds.
Reproductionratesof Boran,Tuli, Hereford,
Angus,Piedmonteseand BelgianBlue were
similarandgreaterthanthatofBrahmansiredPI
females.BrahmanFl femalesexcelledincalving
easeandweaningweightper calf. Weaning
weightpercowexposedwasgreaterforBoranFl
femalesthanforToliorBrahmansiredFl females
and intermediatefor Piedmontese,Hereford,
Angus,andBelgianBluefemales.
Data for reproductionand maternal
performanceof three-year-oldsare especially
preliminary,involvingtheproductionoffemales
6
borninonlyone(1992)of threebirthyears(1992-
1994)producedinCycleV (Table9).
DISCUSSION
PreliminaryresultsindicatethatBelgianBlue
and Piedmonteseareexcellentcandidatesas
terminalsire breedsprovidedproducersare
compensatedforcarcassandmeatvalue.They
produced5to9%higherpercentageretailproduct
thanothersirebreedswithmeatpalatabilitysimilar
toAngusandHerefordsirebreeds.However,less
than33%'gradedUSDAChoice.Thus,special
marketingprogramsfor lean-tenderbeefare
neededtorealizetheirpotential.Additionaldata
are neededto characterizer productionand
calvingtraits of backcrossand F2 (e.g.,
Piedmontese-AngusX Piedmontese-Angus)
progenyto assesstheirpotentialfor use in
rotationalcrossing systemsor composite
populations.
PreliminaryresultsindicatethatTuli cattle,
whichhave'evolvedin the tropics,produce
crossbredprogenywith carcassand meat
characteristicsmoresimilartoprogenysiredby
BritishBos taurusbreeds(Le.,Herefordand
Angus)thanto progenysiredby Bos indicus
breeds(Le.,BrahmanorBoran).Tulicrosseshad
relativelyowaveragedailygains.Tulicattlemay
be usefulto replacea portionof Bos indicus
breedingandmaintaintropicaladaptationtraits
withoutthedetrimentaleffectonmeatenderness,
providedtheyarecrossedwithotherbreedsthat
optimizesizeandgrowthrate. Cooperative
researcheffortsare in progressto evaluate
reproductiona dmaternalperformanceofFl cows
by Tuli, BoranandBrahmansiresat research
stationslocatedinsubtropicalregionsoftheU.S.
(Le.,Florida,Georgia,Texas,NewMexicoand
Oklahoma).
---
7TABLE I. SIRE BREEDS USEDIN GERMPLASM EVALUATION PROGRAM AT MARC
FI crossesfromHerefordorAn2USdams(phase2)8
Hereford
Angus
Jersey
S.Devon
Limousin
Simmental
Charolais
Hereferd
Angus
RedPoll
Braunvieh
Gelbvieh
MaineAnjou
Chianina
Hereford
Angus
Brahman
Sahiwal
Pinzgauer
Tarentaise
3-wavcrossesoutofFI dams(phase3)
Hereford Hereford ,-
Angus Angus
Brahman Brangus
Devon SantaGertrodis
Holstein
Hereford
Angus
Longhorn
Salers
Galloway
Nellore
Shorthorn
Piedmontese
Charolais
Gelbvieh
Pinzgauer
Hereford
Angus
Tull
Boran
BelgianBlue
Brahman
Piedmontese
amCycleV, compositeMARC ill (1/4Angus,1/4Hereford,1/4Pinzgauerand1/4RedPoll) cows
arealsoincluded.
- --- --
TABLE 2. BREED GROUP MEANS FOR PREWEANING TRAITS OF CALVES
PRODUCED IN CYCLE V OF THE GPE PROGRAM
(ThreeCalfCrops,1992-1994)
Gestation Calvings Birth Calf 200-d
Sirebreed No.calves length unassisted weight surv. weight
ofcalf Born Weaned dayS % lb % lb
Hereford 334. 322 285.7 96.7 94.3 94.7 532\
Angus 313 305 283.7 98.0 90.3 99.0 528
Average 647 627 284.7 97.3 92.3 96.9 530
Brahman
(Original)a 155 145 292.0 93.0 99.5 91.2 537
(Current)b 281 260 293.1 88.4 104.6 88.6 545
Average 436 405 ..292.6 90.7 102.1 89.9 541
Boran 456 439 292.4 95.5 95.6 96.3 508
Tull 491 472 291.0 97.1 85.8 96.3 496
Piedmontese 144 143 289.6 94.7 92.5 98.7 509
BelgianBlue 469 450 284.7 92.8 92.6 95.8 526
LSD .05 1.8 4.2 3.4 3.7 15
aprogenyofsiresborn1964-1975.
bprogenyofsiresborn1984-1989.
- - - - --- --------
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TABLE 3. BREEDGROUPAVERAGESINFINALWEIGHTAND
CARCASSTRAITSOFSTEERS(ADJUSTEDTOAVERAGE
AGEAT SLAUGHTEROF447DAYS)
Marb- Fat Rib
Final Carc. Dress. ling V.S.D.A. thick- eye
Sirebreed . wt. wt. pct. score Choice ness area
ofsteer No. ADG Ib Ib % sc % in s in
Hereford 115 2.96 1270 767 60.4 520 70.3. .46 11.47
. Angus 126. 2.99 1278 774 60.5 556 84.6 .49 11.76
Average 241 2.98 1274 771 60.4 538 77.4 .47 11.62
Brahman
(Original) 43 2.47 1174 718 61.2 485 29.4 .38 11.31
(Current) 76 2.60 1199 742 61.9 466 30.4 .41 11.31
Average 119 2.54 1186 730 61.6 476 29.9 .40 11.31
Boran 151 2.39 1116 684 61.3 504 47.2 .44 11.50
Tuli 162 2.44 1110 681 61.3 525 63.8 .40 11.44
Piedmontese 35 2.61 1178 733 62.3 472 31.8 .23 13.15
BelgianBlue 144 2.80 1248 779 62.2 464 23.8 .26 13.34
LSD.O .14 48 31 .9 30 22.2 .09 .58
TABLE 4. BREED GROUP AVERAGES IN MEAT TENDERNESSAND
PALATABILITY CHARACTERISTICS OF RIB STEAKS FROM STEERS
(ADJUSTED TO AVERAGE AGE AT SLAUGHTER OF 447DAYS)
ensorvpanel(7daysaging)a
Sire WB Shear,Ib Tender- Juici-
breedof 7days 14days ness Flavor ness
steer . No. aging aging sc sc sc
Hereford 106 126 10.6 5.13 4.94 5.19
Angus 101 11.3 8.9 5.38 4.89 5.36
Average 207 11.9 9.7 5.25 4.92 5.28
Brahman
(Original) 43 17.1 13.4 3,77 4.85 4.77
(Current) 76 15.0 12.9 4.22 4.81 4.79
Average 119 16.1 '13.2 4:00 4.83 4.78
Boran 138 14.5 11.3 4.48 4.77 5.04
Tuli 158 12.6 10.1 5.00 4.86 5.17
Piedmontese 35 11.9 10.1 5.04 4.84 5.02
BelgianBlu 143 13.0 10.7 4.93 4.85 5.02
LSD.05 .8 .6 .47 .15 .20
aScored1=extremelytough,bland,ordrythrough8=extremelytender,intense
orjuicy.
-- -
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TABLE 5. BREED GROUP AVERAGES IN RETAIL PRODUCTYIELDS OF STEERS(447DAYS)
.3intrim .0inchtrim
Sirebreed Retailprod. Retailprod. Fattrim Bone
of steer No. % lb % lb % lb % lb
Hereford 106 67.6 491 61.9 449 23.6 174 14.5 105
Angus 101 67.9 495 62.2 454 23.5 173 14.3 104
Average 207 67.7 493 62.0 451 23.6 173 14.4 105
Brahman
(Original) 43 69.7 476 64.1 438 21.7 148 14.3 97
(Current) 76 69.5 489 63.8 449 21.7 155 14.5 102
Average 119 69.6 482 63.9 444 21.7 152 14.4 100
Boran 138 68.4 438 62.6 400 23.9 156 13.5 86
Tuli 158 69.0 440 63.4 405 22.7 146 13.8 88
Piedmontese 35 75:3 514 71.0 484 14.8 105 14.2 97
BelgianBlue 143 74.0 542 69.3 508 15.9 118 14.8 109
LSD .05 1.5 19 1.7 18 2.0 18 .5 5
TABLE 6. BREED GROUP MEANS FOR GROWTH ANDPUBERTY TRAITS OF HEIFERS
Ageat
365-d 18month Puberty Puberty puberty Preg.
Sirebreed wt. wt. ht. expressedweight Act. Adj. rate
of female No. lb. lb. cm % lb d d %
.
Hereford 152 779 909 128.3 98.0 768 353 355 92.7
Angus 130 765 891 127.3 97.5 753 J49 351 91.6
Average 282 772 900 127.8 97.7 761 351 353 92.2
Brahman 212 '724 877 132.0 79.1 754 411 426 84.2
Diff. (curr.- orig.)a 7 22** 2.9** 6.0 -2 -6 -6 15.0*
Boran 206 667 797 125.8 93.2 683 389 396 96.8
Tuli 244 665 786 125.5 93.5 660 365 371 90.2
Piedmontese 75 670 788 125.5 96.0 654 344 348 90.2
BelgianBlue 237 737 855 126.6 98.5 721 346 348 85.0
LSD .05 12 12 1.6 7.4 12 13 13 11.0
aDifferencebetweenprogenyofcurrentandoriginalBrahmansiresestimatedinseparateanalysesofdata
forheifersonthemoderateandlowfeedinglevels.
*p<.05.
**p<.01.
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TABLE 7. BREED GROUP MEANS FOR GROWTU ANDPUBERTAL DEVELOPMENT OF Fl MALES
Sire Scrotalcircumference Atpube
breedof No. 8mo 12mo 16mo Age Weight Scrot.circ.
bull ofbulls cm cm cm d kl! cm
Herefordand
Angus
Average 58 27.7 34.0 36.7 319.5 414.9 31.8
Brahman 47 23.3 30.9 35.9 399.0 473.1 32.5
Boran 43 24.3 31.6 35.8 378.4 430.8 31.9
Tuli 44 26.5 3Q.7 34.2 360.9 395.6 30.5
BelgianBlue 44 26.2 32.7 36.3 325.2 408.1 31.0
LSD .05 1.0,' 1.0 .9 19 24 .7
apirstejaculatecontaining500x 106spermwith 50%progressivemotility.
TABLE 8. BREED GROUP MEANS FOR REPRODUCTIONANDMATERNAL TRAITS
OF Fl FEMALES MATED TO PRODUCE THEIR FIRST CALVES BY
RED POLL SIRES AT TWO YEARS OF AGE
(preliminaryData,1994and1995CalfCrops)
Sire Number . CalfcroP Unassisted Birth Survival 200-davwt
breedof cows calves born weaned calvings weight toweaning percalf percow
female ex osed born % % % lb % lb ex .
Hereford 80 69 86.4 80.0 67.3 79.9 93.2 415 331
Angus 76 67 87.4 77.2 75.6 78.9 88.4 422 327
Average 156 176 86.9 78.6 71.4 79.4 90.8 419 329,
Brahman
(Original) 50 36 68.3 58.2 92.3 74.0 84.5 452 259
(Current) 83 66 79.1 70.1 84.5 75.5 91.3 460 323
Average 133 102 73.7 64.2 88.4 74.7 87.9 456 291
Boran 127 116 91.5 87.1 . 67.6 74.8 95.5 434 378
Tuli 153 132 85.2 76.0 75.3 75.6 89.7 405 307
Piedmontese 74 65 89.2 78.5 56.6 80.5 89.0 431 340
BelgianBlue 138 113 83.2 75.0 70.6 80.8 90.0 428 321
LSD.05 13.3 14.4 17.7 4.1 . 11.0 19 65
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TABLE 9. BREED GROUP MEANS FOR REPRODUCTION ANDMATERNAL TRAITS OF Fl FEMALES
MATED TO PRODUCE THEIR SECONDCALVES BY CHAROLAIS SIRESAT THREE YEARS OF AGE
(preliminaryData,1995CalfCrop)
Sire Number Calfcrop Unassisted Birth Survival 200-daywt
breedof cows calves born weaned calvings weight toweaning percalf percow
female ex osed born % % % lb % lb ex .
Hereford 30 26 84.0 84.6 100 94.0 100 436 373
Angus 23 22 96.4 92.0 100 92.9 96 478 441
Average 53 48 90.2 88.3 100 93.4 98 457 407
Brahman 54 53 95.2 93.9 100 81.1 99 504 471
Boran 55 54 98.6 95.7 94 80.2 97 470 449.
Tull 59 53 88.8 86.1 98 83.1 97 465 400
Piedmontese 30 26 86.6 87.2 93 89.6 100 441 384
BelgianBlue 59 53 89.9 87.2 88 95.9 97 484 420
LSD.05 12.5 14.4 10 5.7 9 25 71
